Positive social relationships are invaluable for human health and well-being, and yet, damaged relationships are an inevitable part of life. The biological processes that motivate remedial action in response to relationship damage are therefore of tremendous interest. Though previous research has associated baseline oxytocin with relational distress (Taylor et al., , 2010 Turner et al., 1999) , no research to date has demonstrated an association between oxytocin reactivity and relational distress following recent interpersonal harms.
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In addition to oxytocin's role in social attachment and bond formation (Bartz and Hollander, 2006) , intranasal administration of oxytocin in humans increases trust (Kosfeld et al., 2005) and constructive communication between romantic partners discussing conflictual issues (Ditzen et al., 2009 )--perhaps in part by inhibiting neural systems associated with fear (Baumgartner et al., 2008) and stress (Heinrichs et al., 2003) . Laboratory manipulations of affiliative social interaction also increase oxytocin in plasma (Light et al., 2005) .
In light of the positive associations between affiliative social contact and oxytocin, it seems paradoxical that naturally occurring tonic levels of plasma oxytocin have been positively associated with interpersonal distress (Taylor, 2006; Taylor et al., 2006 Taylor et al., , 2010 Turner et al., 1999) and Psychoneuroendocrinology (2011) 36, 115-122 
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Oxytocin; Relational distress; Interpersonal conflict; Cortisol; Anxiety; Forgiveness Summary The hypothalamic neuropeptide oxytocin, known for its involvement in social affiliation and bonding in animals, has recently been associated with a host of prosocial behaviors that are beneficial for maintaining positive social relationships in humans. Paradoxically, however, people with high endogenous levels of oxytocin also tend to report relational distress and interpersonal difficulties in their everyday lives. To address these contradictory findings, oxytocin reactivity was measured in response to a well-defined laboratory task in young adult women following recent interpersonal harms. Elevated mean peripheral oxytocin reactivity (but not baseline levels of oxytocin or cortisol reactivity) was associated with increased post-conflict anxiety and decreased levels of forgiveness. These results corroborate previous research implicating oxytocin as a neuroendocrine marker of relational distress, but not general stress, and demonstrate the utility of studying oxytocin in response to naturally occurring relational events. # 2010 Elsevier Ltd. All rights reserved. romantic attachment anxiety (Marazitti et al., 2006) . Cyranowski et al. (2008) also recently found that people scoring higher on several self-report measures of interpersonal problems demonstrated higher oxytocin concentrations during a 1 h imagery task. To account for this apparent contradiction, Taylor (2006) surmised that oxytocin--in addition to its role in supporting social behavior during non-stressful circumstances--might also be part of an evolved biobehavioral system whose function is to motivate individuals to seek out affiliation during times of stress.
Interpersonal conflict with social relationship partners represents a significant source of daily stress (Bolger et al., 1989) , and the stress, anger, and rumination resulting from interpersonal conflict can negatively impact psychological well-being and physical health (e.g., Lawler et al., 2003; McCullough et al., 2007a; Witvliet et al., 2001 ). Efforts to increase oxytocin through standard laboratory stress inductions such as the ''Trier Social Stress Test'' (Kirschbaum et al., 1993) , in which participants face evaluative threat from a panel of strangers, have been largely unsuccessful (e.g., Ditzen et al., 2007; Taylor et al., 2006) . However, tasks such as these may be better at eliciting threat-related glucocorticoid production (Dickerson and Kemeny, 2004 ) than affiliationrelated oxytocin release, since such tasks have little to do with disruptions in valuable social relationships. In light of the hypothesis that oxytocin release indexes relational distress (Taylor, 2006; Taylor et al., 2006 Taylor et al., , 2010 , we predicted that participants who (a) were less forgiving of their partners, and (b) experienced lingering anxiety about the transgressions would have higher task-related increases in oxytocin, but not necessarily in cortisol (Dickerson and Kemeny, 2004 ).
1. Methods
Participants
Participants were 39 female undergraduate psychology students at the University of Miami.
1 The subsample of 39 female participants came from a total sample of 182 participants who completed the protocol over the course of several semesters. This subsample represented all the female participants who consented to the blood sampling procedure. x 2 tests were conducted to examine whether the study subsample (n = 35) differed from the total sample (N = 182) on any of the variables of interest. No significant differences were found. Four women were excluded from inferential data analysis in advance due to incorrect administration of the Aprotinin reagent following blood draws. The resulting sample of 35 women (mean age = 19.26 years, SD = 3.6, range = 17-39 years) had encountered a significant interpersonal transgression that they considered both wrong and potentially hurtful approximately 5 days (M = 4.6; SD = 2.75) prior to enrollment. Participants were not accepted into the study if the transgression involved: someone whom they did not know, a petty argument that was quickly resolved, a misunderstanding that was easily cleared up, or something the participant did that they regretted. Introduction to psychology students received course credit, and all participants signed a written informed consent and were paid between $60 and $100 for completing various aspects of the study.
Participants reported transgressions that had been committed by girlfriends/boyfriends (51.4%), friends of the same gender (20%), casual dating partners (11.4%), friends of the other gender (8.6%), ''other'' (5.7%), or relatives (2.9%). Transgressions involved romantic infidelity (22.9%), rejection or abandonment by a friend or prospective relationship partner (20%), termination of a romantic relationship (17.1%), betrayals of confidence or insults by a friend (14.3%), ''other'' (11.4%), neglect by a romantic partner, spouse, or ex-romantic partner (8.6%), rejection, neglect or insult by a family member (2.9%), or insults by people other than family or friends (2.9%).
1.2. Measures 1.2.1. Relationship-specific questionnaires Upon enrolling, participants completed several relationshipspecific self-report measures (See Table 1 ). Participants rated their perceptions of closeness and commitment to the offender prior to the transgression using three 7-point Likert-type scales (higher numbers indicated higher levels of closeness and commitment, respectively). Participants also completed the Inclusion of Other in the Self (IOS) Scale (Aron et al., 1992) . The Bono et al. (2008) Note: Constructs with asterisks were measured upon enrollment, whereas constructs without asterisks were measured following the speech reactivity task.
1 Male participants who underwent the blood sampling procedure (n = 17) were excluded from the sample based on the unique biobehavioral relevance of oxytocin to females (Cyranowski et al., 2008; Taylor et al., 2000 Taylor et al., , 2006 . IOS displays seven Venn diagrams, which include pairs of circles ranging from no overlap to almost complete overlap. Instructions ask participants to circle the pair that best describes their relationship with the transgressor. Scores ranged from 1 (no overlap between the circles) to 7 (extreme overlap). A linear composite of these measures four items was computed (a = .81). In addition, participants indicated how painful they perceived the transgression to be with a single item that read, ''How painful was the offense to you right after it happened?'' using a 7-point Likert-type scale (0 = not very painful at all, 6 = worst pain I ever felt).
Approximately 3 days before their laboratory visits (M = 2.78, SD = 3.48, n = 32), participants completed an online self-report measure of forgiveness (McCullough et al., 2006) . Forgiveness was measured using the 18-item form of the Transgression-Related Interpersonal Motivations (TRIM) Inventory (McCullough et al., 2006) which conceptualizes forgiveness as a process of reducing negative motivations (avoidance and revenge) toward a transgressor and restoring positive, benevolent motivations regarding the transgressor. The TRIM is composed of three factors: a 7-item subscale that measures motivation to avoid a transgressor (e.g., ''I live as if he/she doesn't exist, isn't around''), a 5-item subscale that measures motivation to seek revenge (e.g., ''I'll make him/her pay''), and a 6-item subscale that measures benevolence motivation (e.g., ''Even though his/her actions hurt me, I have goodwill for him/her''). All subscales have demonstrated high internal consistency and reliability (see McCullough et al., 1998 McCullough et al., , 2003 McCullough and Hoyt, 2002) . The six benevolence items were reversed scored so that high scores on the TRIM indicated less forgiveness.
Recently, McCullough et al. (2010) demonstrated how the rating scale version of the Rasch model (Andrich, 1978; Fox and Jones, 1998) could be used to extrapolate a single unidimensional measure of forgiveness based on scores from the 18 TRIM items. Using this statistical technique allows one to account for both the rating on the given construct and also the endorsability of each item. In the present study computed Rasch scores from TRIM data were used as our measurement of forgiveness (for further details see McCullough et al., 2010) .
Following the speech task, participants rated their current post-conflict anxiety regarding their transgressors with 14 items that they endorsed on a 7-point Likert-type scale (1 = completely disagree, 7 = completely agree). Items were written in both positive (e.g., ''He/she doesn't intend to wrong me again'') and negative (e.g., ''I can't trust their intentions toward me'') forms. Positively worded items were reverse-scored so that higher total scores indicated more post-conflict anxiety (A.D. Cohen, unpublished master's thesis). The 14 items demonstrated high internal consistency (a = .87), so we used their mean as a measure of post-conflict anxiety. In addition, participants rated their self-reported calmness, happiness, and control during the speech task in addition to several other self-reported variables (See Table 1 for full list).
1.3. Procedure 1.3.1. Recruitment Participants were recruited in undergraduate psychology courses. We discussed our interest in recruiting participants who had encountered interpersonal transgressions within approximately the past 7 days. Over the course of several semesters we continued to visit courses to facilitate enrollment of eligible participants. We provided initial packets that included the measures of perceived transgression painfulness and pre-transgression closeness/commitment. Following the completion of the initial questionnaires, participants returned the information. If they were deemed eligible for further study participation, they were scheduled for future lab visits including the relational laboratory task described below.
Relational laboratory task
Approximately 27 days (M = 26.9, SD = 4.67, n = 35) after enrollment, participants completed a 90-min laboratory session consisting of baseline blood draws, a speech reactivity task, and subsequent post-task blood draws and questionnaires. Participants arrived between 6:00 pm and 7:30 pm to minimize diurnal fluctuations in hormone levels (Ditzen et al., 2007) . A licensed phlebotomist fitted consenting participants with a plastic intravenous catheter into their nondominant arm. Baseline blood samples were drawn into two 6 ml vacutainer tubes with EDTA (these tubes were used for all subsequent draws). The catheter remained in each participant's arm for the remainder of the procedure. Ten minutes later, following a relaxation period intended for catheter habituation, a second baseline was drawn into one 6 ml tube.
Participants were then given 4 min to prepare a short speech that they would have liked to give to their transgressor as if the video camera were the person who harmed them. Participants received the following scripted instructions:
For this task, we really want you to relax and ''get into'' the task so that you can express your feelings to this person without holding anything back--as if you were really talking to this person. . . Specifically, we would like you to spend a few minutes preparing some thoughts about what you would say to the person who hurt you, focusing on: a) What you would like to say about the hurtful event b) How you are currently feeling about the individual who harmed you as a person c) How you feel like acting toward that individual You will have 4 min to prepare anything that you would like. Feel free to take notes if you would be more comfortable. After the preparation time, you will be asked to give this speech into the video recorder.
Following a 2-min break, participants delivered the 4-min speech. 2 min, 5 min, 7 min, and 10 min following the conclusion of the speech, four additional 6 ml tubes of blood were drawn. Based on findings associating rumination and elevated cortisol (Denson et al., 2009; McCullough et al., 2007b) , we considered the 4 min of preparation time to be the beginning of stressor onset. The time intervals for blood draws represented 12 min, 15 min, 17 min, and 20 min after the start of the preparation period, and therefore enabled us to capture slower peaking task-induced cortisol increases (Dickerson and Kemeny, 2004) as well as faster pulsatile oxytocin increases (Amico et al., 1987; Cyranowski et al., 2008; Gimpl and Fahrenholz, 2001; Light et al., 2005) . After the fourth post-speech blood draw, the catheter was removed, and participants completed questionnaires.
Biological assessment
After blood samples were collected, 0.38 ml of Aprotinin reagent was added to each tube. Tubes were gently rocked, submerged into an ice bath, and centrifuged at 1600 Â g at 4 8C for 20 min within 1 h. Plasma was then frozen at À80 8C until time of assay. All samples were analyzed in duplicate. Plasma oxytocin was extracted by solid phase chromatography using Sep-Pak columns (Peninsula Laboratories, San Carlos, CA) and assayed by radioimmunoassay (RIA) (RK-051-01) from Phoenix Pharmaceuticals (Burlingame, CA) following the manufacturer's methods. The limit of detection was 1.0 pg/tube and intra-and inter-assay coefficients of variability (CV) were 7% and 15% as reported by the manufacturer. In the current study, on average across time points, 43% of the samples fell below the level of detection, which is consistent with recent evidence that measuring extracted plasma oxytocin via RIA is subject to low sensitivity (A. Szeto et al., unpublished data) .
To confirm that the large number of non-detectable values resulted primarily from limitations of the RIA's sensitivity, rather than from assay error--in combination with the fact that some participants had very low plasma levels of oxytocin--we correlated the number of measurements for which participants' oxytocin values were measured by the RIA assay as undetectable with the mean of participants' detectable oxytocin values, reasoning here that participants with very low mean oxytocin values would be the participants who would also be most likely to have relatively high numbers of undetectable values. These two variables were highly correlated, Spearman's rho = À.87, p < .01, n = 31. Thus, it appeared to be the case that non-detectability was driven predominantly by the fact that some participants had very low levels of plasma oxytocin--so low, in fact, that they hovered around or below the lower limit of the assay's sensitivity.
Based on this conclusion, we set all undetectable values to 0 pg/ml. When we re-ran the analyses reported below with the undetectable values treated as missing values rather than arbitrarily set to zero, results were unchanged. The two resultant plasma oxytocin values for each measurement point were then averaged to create a single estimate of plasma oxytocin for each of the six measurement points for each individual.
Plasma concentrations of cortisol were determined using a solid phase RIA (Siemens Medical Solutions Diagnostics). The antibody employed in the kit has high specificity for cortisol and the minimal detectable level was 0.2 mg/ml (5.5 nmol/ l). The intra-assay CV was 5.1% and the inter-assay CV was 4.0% as reported by the manufacturer. Baseline plasma levels of progesterone and estradiol were also assessed via RIA method (Siemens Medical Solutions Diagnostics). The limit of detection for progesterone was 0.02 ng/ml, the intraassay CV was 4.0%, and the inter-assay CV was 5.7%; the limit of detection for estradiol was 8.0 pg/ml, the intra-assay CV was 4.3%, and the inter-assay CV was 6.8% as reported by the manufacturer. In the current study, four samples of estradiol fell below the level of detection and were therefore set to 0 pg/ml. Our analyses were re-run with the undetectable values treated as missing values rather than arbitrarily set to zero, and results were unchanged. All sample extractions and assays were performed at the Diabetes Research Institute at the University of Miami's Miller School of Medicine.
Statistical analysis
Baseline levels of all hormones were estimated from the mean of the values from the two baseline draws. Four measurements of changes in plasma cortisol and oxytocin concentrations after the speech task were estimated by subtracting baseline levels of each respective hormone from the concentrations measured at 2 min, 5 min, 7 min, and 10 min following completion of the speech. To account for the pulsatile nature of oxytocin secretion (Amico et al., 1987; Cyranowski et al., 2008) , mean oxytocin reactivity was computed by taking the mean of the four change scores. Prior to correlation and regression analyses, raw cortisol values were base-10 log transformed (McCullough et al., 2007b) , and raw oxytocin values were square-root transformed (Light et al., 2005) to better approximate normal distributions. Analyses were conducted using repeated measures ANOVA (using the Greenhouse-Geiser correction when appropriate), paired samples t-tests, and Pearson product-moment correlations. All analyses were all based on two-tailed tests of significance.
Results
Means and standard deviations for major study variables appear in Table 2 . A one-way (square-root transformed oxytocin [time]) repeated measures ANOVA revealed that the relational stress task did not significantly induce a change in oxytocin over time F(4, 104) = .42, p = .80, n = 27. In addition, as shown in Table 3 , baseline oxytocin was not significantly associated with post-conflict anxiety (r = .12, p = .52, n = 33) or lack of forgiveness (r = À.09, p = .64, n = 32). However, as Fig. 1 shows, task-related oxytocin reactivity (calculated by subtracting the mean of two baseline values from the mean of four post-task values) was positively associated with participants' self-reported lack of forgiveness (r = .41, p < .05, n = 29), and post-conflict anxiety (r = .35, p = .05, n = 31). Thus, oxytocin reactivity, but not baseline oxytocin, in this imagery task was associated with lingering concerns about recently conflictual relationships (Taylor, 2006; Taylor et al., 2006 Taylor et al., , 2010 . Oxytocin reactivity was also marginally associated with participants' ratings of closeness/ commitment to their transgressors (r = À.33, p = .08, n = 30). We evaluated several potential confounds ( Table 1 ) and found that current degree of psychosomatic symptoms (e.g., ''runny/congested nose,'' ''depressed mood,'' ''chest pain''), and perceived painfulness of the transgression were significantly associated with mean oxytocin reactivity (r = À.36, p < .05, n = 32; r = À.54, p < .01, n = 30). In addition, perceived calmness during the speech task was marginally associated (r = À.33, p = .06, n = 32) with oxytocin reactivity. Controlling for psychosomatic symptoms, and then for calmness during the speech task, did not substantially alter the main results (Table 3) . Because perceived painfulness of the transgression was not significantly associated with post-conflict anxiety (r = À.28, p = .13, n = 31) or forgiveness (r = À.06, p = .75, n = 30), we did not evaluate it further as a potential confound. In agreement with previous research (Light et al., 2005) , the non-significant correlations of baseline levels of oxytocin with baseline levels of progesterone (r = À.05, p = .80; n = 35), and estradiol (r = .14, p = .43, n = 35) suggested that menstrual cycle variation and oral contraceptive use did not significantly alter the present results. To further assess the influence of menstrual cycle variation and oral contraceptive use as potential confounds, we controlled for baseline levels of progesterone and estradiol in major analyses. These controls did not substantially alter the main results (Table 3) .
2
A one-way (base-10 log transformed cortisol [time]) repeated measures ANOVA showed that the relational stress task induced a significant change in cortisol over time, F(1.93, 55.84) = 3.57, p < .05, n = 30; Greenhouse-Geiser correction. Paired t-tests showed significant differences between cortisol at 5 min post-speech task (Time 2; M = 2.86; SD = .47, n = 33) and baseline cortisol (M = 2.75; SD = .43, n = 33), t(32) = 2.19, p < .05, as well as cortisol at 7 minutes post-speech task (Time 3; M = 2.85; SD = .48, n = 32) and baseline cortisol (M = 2.75; SD = .42; n = 32), t(31) = 2.19, p < .05. Although the relational stress task induced significant changes in cortisol, we found no significant associations of forgiveness, post-conflict anxiety, or closeness/commitment to the transgressor with baseline cortisol, mean task-related cortisol reactivity, or cortisol reactivity at any single time point, which suggests that cortisol reactivity did not index lingering relational problems among our participants (Table 1) . 
Discussion
Despite recent research linking exogenous administrations of oxytocin to increased trust (Kosfeld et al., 2005) and decreased aversion to betrayal (Baumgartner et al., 2008) , our results suggest that naturally occurring oxytocin reactivity in response to an interpersonally relevant laboratory task serves, as Taylor (2006) and Taylor et al. (2000 Taylor et al. ( , 2006 Taylor et al. ( , 2010 Figure 1 Correlations of mean oxytocin reactivity with: (a) lack of forgiveness (n = 29), and (b) post-conflict anxiety (n = 31). *Note. Raw values of plasma oxytocin were square-root transformed to approximate a normal distribution. Mean oxytocin reactivity values were computed using the transformed values.
2 Baseline estradiol (skewness = 2.7, kurtosis = 5.8) and progesterone (skewness = 2.6, kurtosis = 9.9) were non-normally distributed and were therefore natural log-transformed to better approximate a normal distribution. Results reported here remained unchanged when we controlled estradiol and progesterone using untransformed values.
3 As further confirmation, a one-way (base-10 log transformed cortisol [time]) repeated measures ANCOVA using forgiveness as a covariate revealed a non-significant interaction effect for change in cortisol over time by forgiveness, F(1.91, 49.60) = .41, p = .66, n = 28; Greenhouse-Geiser correction. A second one-way (base-10 log transformed cortisol [time] ) repeated measures ANCOVA using post-conflict anxiety as a covariate also revealed a non-significant interaction effect for change in cortisol over time by post-conflict anxiety, F(1.90, 49.27) = .10, p = .90, n = 28; Greenhouse-Geiser correction.
surmised, as a biomarker for relational distress in women. Previous research has associated relational distress (Taylor et al., , 2010 Turner et al., 1999) and romantic attachment anxiety (Marazitti et al., 2006) with higher tonic levels of oxytocin. Interestingly, in the present study baseline oxytocin was not significantly correlated with post-conflict anxiety or forgiveness. We believe that this may result from the present study's focus on a recently incurred interpersonal transgression, rather than the assessment of general levels of relational distress (Marazitti et al., 2006; Taylor et al., 2006 Taylor et al., , 2010 Turner et al., 1999) . However, the present study builds on previous research demonstrating task-related elevated levels of mean oxytocin release (Cyranowski et al., 2008) , and our study is the first of which we are aware to reveal that the problematic qualities of a single relationship upon which participants have been asked to focus their attention during a well-defined laboratory task also predicted task-related changes in mean peripheral oxytocin.
The fact that our measures of forgiveness and post-conflict anxiety were not associated with task-related increases in cortisol, but were associated with elevated mean peripheral oxytocin reactivity, suggests furthermore that our results may not be the by-product of a stress response mediated by the hypothalamic-pituitary-adrenal (HPA) axis. As further confirmation of the dissociation between oxytocin and the HPA response to stress (i.e., cortisol), a third one-way (base-10 log transformed cortisol [time]) repeated measures ANCOVA using mean oxytocin reactivity as a covariate revealed a non-significant interaction effect for change in cortisol over time by mean oxytocin reactivity, F(1.90, 51.20) = .38, p = .68, n = 29; Greenhouse-Geiser correction. This latter dissociation is particularly important because both central and peripheral oxytocin have been associated with the HPA response to stress (Bartz and Hollander, 2006) .
But if the interpersonally relevant oxytocin response documented here is not a by-product of oxytocin's effect on the HPA stress response, what function does it serve? This is a more difficult question to answer. These increases in plasma oxytocin could be exerting effects at a variety of sites throughout the periphery (Gimpl and Fahrenholz, 2001) , and may not reflect oxytocin increases within the central nervous system (Bartz and Hollander, 2006; Gimpl and Fahrenholz, 2001) . Importantly, in addition to the present findings associating oxytocin and relational distress following a recent interpersonal harm, additional results suggest that oxytocin reactivity during this task might be indexing relational sensitivity, rather than just relational distress (i.e., oxytocin reactivity was marginally associated with participants' ratings of closeness/commitment before the transgression occurred and self-reported calmness during the relational laboratory task). Indeed, in addition to oxytocin's associations with prosocial behaviors such as affiliation (Bartz and Hollander, 2006) and trust (Kosfeld et al., 2005) , oxytocin administration has recently been associated with increased envy and gloating (Shamay-Tsoory et al., 2009) , decreased cooperation in an economic game with no prior social contact with potential game partners (Declerck et al., 2010) , and enhanced neural activation for both positive and negatively valenced emotional stimuli in women (Domes et al., 2010) . Domes et al. (2010) and Shamay-Tsoory (2010) propose that oxytocin may enhance general social salience rather than only attenuate negative social stimuli or enhance approach to positive social stimuli. Similarly, Declerck et al. (2010) suggests that oxytocin may increase people's general awareness of social interaction depending on environmental context and cues. The present findings, along with previous studies associating oxytocin and relational distress or anxiety (Marazitti et al., 2006; Taylor et al., 2006 Taylor et al., , 2010 Turner et al., 1999) , provide additional evidence for the role of oxytocin in enhancing social salience.
In contrast to previous studies associating oxytocin administration and attenuated amygdala activity in men (Baumgartner et al., 2008; Domes et al., 2007; Petrovic et al., 2008) , Domes et al. (2010) suggested that the sexually dimorphic patterns of oxytocin may have evolutionary roots in female threat-avoidance and safety seeking behaviors. This coincides with Taylor et al. (2000 Taylor et al. ( , 2006 conceptualization of the female specific biobehavioral response to stress. However, as Taylor et al. (2010) discussed, research has not yet demonstrated how peripheral oxytocin may help to mobilize effective responses to social distress in humans or animals.
The present findings were independent of dozens of potential biological and psychological confounds, and our method of studying real-life transgressions rather than hypothetical transgressions, or transgressions between strangers that can be engineered in the laboratory, improves external validity. Nonetheless, several limitations should be noted. First, these associations were correlational and small in magnitude, with our measures of forgiveness and post-conflict anxiety accounting for only 12-16% of the variation in oxytocin reactivity. In addition, we conducted our study in a relatively small sample of undergraduate women. However, the present study's sample size was comparable to those of several other recent studies in which natural levels of plasma oxytocin were measured in humans (Cyranowski et al., 2008; Turner et al., 1999) . The use of an undergraduate female sample does not allow us to comment on the generalizability of these associations to men, or to women in other phases of the life course, although a previous study found similar relationships between relational stress and increased levels of oxytocin in older women . Lastly, future work may benefit from longitudinal measurement of relational distress, and extending blood sampling further in order to assess cortisol reactivity over a greater length of time, as well as cortisol recovery (Dickerson and Kemeny, 2004) . The present investigation builds on previous research associating relational distress and baseline oxytocin in humans (Taylor et al., , 2010 Turner et al., 1999) by demonstrating task-related increases in oxytocin reactivity in the context of naturally occurring interpersonal difficulties. We view these results as an important step toward a more rigorous search for evolved biobehavioral circuitry designed to coordinate adaptive responses to social stressors.
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